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(54) YCTPOC1CTBO J\J\* PACUJMPEHMfl 
CKBA)KMH 

©7) M3o6peTeMne othocmtca k ropwoft npoM- 
th m CTpome/i wrrey m m.6. Mcno/ib3oeaHO Ann 
coopyx«MM» cKBaxcHH noA npen»TCTBi«iMM 
Kate c oAHOBpeMeHHoA npoK/idAxoft xoxcyxa 
M/1M Tpy6onpoBOA3» T8K m 6e3 npOKJtdAKM. 



Uenb - noButueHHe h a a©*ch octm paGoTtt. Yct- 
PoActbo coAep)KMT Tpy6y-iMA©P CT/1) 1 1 icoxcyx 
(K) 9. npmoAHOA Ban 2 m pa6oMMft opraH (PO). 

riOOieAHMA BbinO/lHGH B BMA© KOHMHOCKOrO 

pacKdTUBaiouvero M6x3HM3Ma, na tueflicax skc- 
UBHTpMKOBoro Bans 3 KOToporo pSCHO/lOXCeHbl 

KOHHMeCKMO K3TKM 5. llpOAOnbHWe OCM K8TK0B 

5 pacno/ioxenw noA yr/ioM k och PO. Ban 2 
cicperuieH c PO m pa3Metuetf c BosMoxHocnto 
BpameHHii b Til 1 mjim b K9. Oamm kohcm PO 

COeAMHeH C B03MO*HOCTblO Bp3U46HM5l T/1 1 W 

APyroA - cK9. Pe6pa 10 pacno/ioxceHbi cmm- 

MOTpMHHO 0TH0CWT6/1bH0 OCM PO, M MX KOHl(U 

3aicpeniieHu Ha Mapy*Hbix noBepxHoemx T/1 
1 m K9. npw BpatucHMM Bans 3 BpautaeTC* h PO, 
a aro rancn 5 o6»taTMB8iotCfl no 3a6oio pacuiM* 

pflOMOd CltBaXMHW, npOM3BOA^ yni!0TH6HM0 

rpyHTa b paA*8/tbHOM Hanpas/ieHMM. flpvi 
BCTpeMe c BdiiyHOM pe6pa 10 babb/imbbiot ero 
b rpytrr mjim pa3pytuaiQT. 3 wn. 




o 
>o 
oo 

CO 



dJur.Z 



3 



1698413 



4 



10 



15 



H3o6pereHVie OTHOcwrcs * ropnoA npo- 

MWUJ/ieHHOCTO M CTpOMTOAbCTBy M MOttOT 6blTb 

Mcnonb309dHO Ann coopy*eHM» cxb3)kmh roa 
npen»TCTBU«Mw, xax c OAHOBpeMenHoA npo- 
kabaxoA xoacyxa mam Tpy6onpoeoAa, TaK m 6ea 
npoioiaAKH. 

UeAb M3o6poTeHwi - noewujeHwe HaAex- 
moctm pa6<rrw. 

Ha <|>mi\1 noxaaana cxeMa CTpowTeAbCTsa 

KPMBO/lMHGftHOft CXBa*MHU C OAHOBpGMSHHOA 

npoxABAxoA Tpy6onpoBOAa; Ma <J>nr.2 - ycr- 
poAcrao, npOAonbHW^ paapea; Ha <J>Mr.3 - pas- 
pea A-A Ha 4>wr.2. - 

YCTpoACTBO A«« P8CUJMPCHM5I CXBa*MH 
COAepxMT TpyGy-AMAap 1 . b kotopoA ycTaHOB- 
neH hb npoMexyTOMnux onopax(ne noxa3aHbi) 

C B03MO*HOCTbK> BpaiUeHMfl npMBOAnOA B8A 2. 

Pa6wwfl opran BbinoAHeH a BMAe pacxaTWBa- 20 
•Qinero M6xdHM3Md c aiccueMTpwicoBUM aanoM 
3, Ha uieAxax4 xoToporo pacnoA03xeHbi kohm- 
Mecxne kbtxh 5. nooAOAbnue pen chmmctpmh 
pacnoAO*ewu noAyrAOM 1-6 x npoAOAbHoA 
och pa6osero oprana tbxmm o6pa30M, mto npw 25 
BpaiueHMM ea/ia 3 team* 5 k3t»tc» b 3d6oe 
CKBa*nH« no cfiMpa/iM BOxpyr npoAOAbnoA 
ocm. YxaaannbiA yro/i onpeAeAner mar tmxa 5 
- noABMy ero 3a oahh o6op<rr eoxpyr npoAO/ib- 
noA och paSosero oprana. Oamh xoHeu Bana 3 30 

KMHeMaTMHeCKM CB»3aW C npMBOAHblM B3A0M 

2, HanpMMcp, nocpeACTBOM My<J>Tu 6 m ycra- 

HOBA£H C B03MO*HOCTblO BpameHMfl HB flOfX' 
UJ MnHMXOBO A OnOpC 7 OTHOCMTOAbHO 

Tpy5u-/iHAepa 1. ApyroA xoneu aana 3 ycra- 35 

HOBACH C B03MOXHOCTbK> BpauUCHMfl B OnOPO 

8 A"» patkwero oprana, xoTopast pacnoAOxe- 
na BHyrpM npowiaAwaaeMoro xoxyxa 9. Tpy- 
Sa-nwAcp 1 m xoxyx 9 coeA^HeHw Me^y 
co6oA pe6paMM 10, KOTopbie pacnoAOxenu 40 

CMMMBTpMHHO OTHOCMTOAbHO npOAOAbHOA OCH 

pa6onero oprana m oxb3tub3>ot p*6ommA op- 
ran. KaxAoe pc6po 10 oahmm xohuom 3aicpen- 
neHO, HanpwMep. c noMombio csapxn na 
* BHetuHeA 6oxoboA noaepxHocTM Tpy6w-AMAe- 45 
pa 1 . a Apyrww xohuom - na BneuineA 6okoboa 
noaepxHocTM xoxyxa 9. AwaMetp kohmmcckhx 
kbtkob 5 pacxaTbiBaiomero MexanvoMa yaeAM- 
hmb86tc* ot TpyCu-AMAepa x xoxyxy 9. flpM- 
boahoA Ban 2 npMBOAMTcn bo apameHwe ot 50 
6ypoBoro cranxa 11, xoropuA ycTanoBAen c 
bo3m6xhocti»io nepeMemeHM* no pbmo 12, yc- 
TdHooiieHHOM b patkweM XOTnoaaHe 13.Koxyx 

9 moxot noAAepxMBaTbcn hb secy c no- 
Moiubw, nanpMHep, TpyOoyx/iaAHMKOB (hb no- 55 
casanu). 

YcrpoACTBO Ann pacuiMpeHwi cxbbxmh 

MOXOT MM6TV MHB6HT8pHU0 C6KUHM 14 M 15, 
€06AMH6HHMe COOTB6TCTB0H HO C Tpy50A-/IM- 

abpom 1 m c KO)KyxoM 9. nanpHMap, c no- 

MOtUVIO CBApKM. 



YCTPOJ^TBO A«» paCUJMpeHH» CKBdXCMH 

pa6oTaeT cneAyK>iUHM o6pa30H. 

M3 pa6osoro KOT/ioaaHa 13 c romoiuwo Gy- 
pOBoro CTaHxa 11 npo6ypMBaerc« nwoHepHaw 
CKBdKttHa ao BbixoAB Tpy6u-/iMAepa 1 Ha no- 

BepXHOCTb B npMeMHOM KOTJ10£aH6 (HO nOKch 

3Bh). KxoHuyTpy6u-/WAepa 1 BMecTo6yp08oA. 

r O/l OB KM npHC06AMH«K)T MMBflHTapHyK) C6K- 

umio 14, x xoHuy cexuMM 15 .npMcoeAMH«x>T 
xo)xyx 9, noAAep*MBaeMbiA Tpyi5oyKflaAHMKa- 
mm. 3aTeM BiuiiOMaioT npMBOA BpamoHMB 6ypo- 

BOTO CTflHKfi 11, KOTOpblA. npMBOAMT BO 

apaiueniie npHBOAHoA Ban 2 w KMHOMamMecxM 
COOAHHBHHbiA c hhm Bdii 3 pa6oMera oprana. 

npM.Bp8Ul6HMH 88/18 3 K8TKM 5 06X9TUB8IOTCA 

no 3a6oto pacujupneMoA cxaamMnu, npon3BO- 
Afl ynnoTHOHMO rpynra b paAHajibHOM nanpaB- 
nenMM, ocymecran a* npoTacxMBaHwe 3a C060A 
xo)xyxa 9, B cflysae neo6xoAMMocTw Aononnit- 
TenbHoe y cm/1 mo Ana npOTacxMaaHMii xoxyxa 9 . 

MOXHO C03AdBBTb nOAdTMMXOM 6ypOBOrO 

CTamca 11, kotopuA nepeAaet ycnmie sepc3 
Tpy5y-/iMAep 1 m pe6pa 10 xoycyxy 9. flpn stom 
pa6oMMA opran paarpyxen or oceBbix ycniinA 
noAdTNMxa 6ypoBoro craHxa 11. npM BCTpene 
pa6osero opraMa. HanpMMep, c BanynoM xarrxM 
5 BAaBJiMBaxrr ero a rpym, earn ho3BOA*Krr 
pa3Mepu Ba/ryna* Ecjim pa3Mopbi BatyHa ho 
noaso/iniOT K3TK3M 5 BABBMTb ero b rpynT, TO 

BO B3dMMOA6ACTBMG BCTyndlOT pe6pa 10, KOTO" 

pue npeAOxpanmoT kbtkh 5 m Becb pa6oMMA 
opran ot no/iOMOK. npM 3tom paccTonnno 
MOXAy coceAHMMM pe6paMM 10 no nepMMerpy 
pA6onero oprana onpeAe^«erca pacMemwM 
nyreM c y*i©TOM xapaxTepHCtMXM rpynra, amb- 
MeTpa pacuiMpneMoA cxaaxMnu, yr^a xonyc- 

HOCTM K3TKOB 5 M MX KO/l£1MeCTBa. PegpB 10 

B0cnpMHMM8K)T na ce6» M3rn6aK>mMA mo- 

MeHT, B03HMKai0iAMA npM BriMCblBdHMM CMCT6- 

mm Tpy6a-^MAep 1-ro)«cyx 9 b aaflaHHyx) 
KpMBO/iMHeAnyio TpaexropMio, npoAOxpansin 
ot yxaaannyx narpy30K paComma opran, mto 
AonoAHMTe/ibHO noewuiaeT naAexnocrb ero 
pa6oTbi. 

flpn paCUIMpOHMM CKB8XMHU 663 npO" 

KiraAKM xoxyxa 9 ycTpoAcTBO pa6oTaeT ananO" 

THMHO. B 3TOM C/)yM86 KOKyX 9 HO 
npMCOeAMHflKJT X MH BBHTdpHOA C6KUMM 15 M 

noc/ieAHflfl npn nepeMemeHMM ycrpoACTBd b 
rpyHTe BunoAHner po/ib CTd 6m/i m 38to pa na- 
npaB/ienMii pacujHpeHHA. Ctb 6 ma m 3a iimm hb* 

npaBAOHMfl paCUlMpDOMOA CXBdXCMMbl 

cnocoScTayOT ra»xe m m8ammmo peCep 10, B 
AdHHOM CAyvae BKAK)MenMe npMBOAB noABTMM- 
xa GypoBoro cranxa 11 mokho ho npoM3BO; 

AWTb. 

<t> o p m y a a M3o6peTeHMn 
YcrpoAcTBO aa^ pacuiMpenna cxBaxcMn, 
BKAKHaxiiuee Tpy6y-AMAep, xoxyx, pa6oHMA 
opran, oamh xoneu KOToporo cooAnnen c rpy- 
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Boft-AMAepoM. a APV"* - c «>*yxOM c 803- 

MO*MOCTMO BpauifiMMB. H npMBOAMOM Bail. 

crpenfleHH«« c paooiMM opraHOM, ot/ihh8- 

» u! e 6 c » TeM, HTO. C U6/1U0 flOBMUIBHMJI 

HaflexMOcm b pa6oTe. paSoMWM opraH aunon- 
H6H b bma6 KOHMwecicoro pa«aTUBa.outero 

M6XaHM3M8 C 3KCUBMTPMK0BUM B8/I0M M C KO- 
HMMeCKMMM KaTK8M>*. yCTBHOB/ieMMMMM HB 



aitcueMTpMKOBOM »any, h np<wo/iwH«e ocm ko- 
to pux pacnoitOJttBMM non yr/iOM it npoAOflfcHOw 
ocm pa6wero oprena, npM stom ycrpoACTao 
cHa6*BHO pe6paMM. CHMM8TPMMH0 pacrwiO: 

NCOHHWMM OTHOCMTWIfcHO npOAWlbHOM OCM P** 

Coiero opraMa. kohuu kotopmx aarpennoMM 
Ha Hapy*Mux noaepxMoemx TpySu-JiMAepa « 
Koxcyxa, 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 
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The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 
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[figure under columns 1 and 2] 

[see Russian original for figure] 



Fig. 2 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 
Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying, Fig. 2 shows the device in longitudinal section, Fig 3 shows the A — A section in Fig 

2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1 . The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 11, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 1 1 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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